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(54) PRODUCTION OF RIGID POLYIRETHANE FOAM 

(57)Abstract: 

PURPOSE: To provide a rigid polyurethane foam having excellent properties even by using water as a 
blowing agent. 

CONSTITUTION: A process for producing a rigid polyurethane foam by reacting a polyisocyanate 
component with a polyol component by using water as a blowing agent in the presence of a catalyst, 
wherein the polyol component contains 15-40wt.% modified polyether polyol of a hydroxyl value of 350- 
500 and has an average hydroxyl value of 400-500. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the rigid polyurethane foam characterized by facing making it react 
under existence of a catalyst and manufacturing rigid polyurethane foam, using water as a foaming agent 
for the poly isocyanate component and a polyol component, and the average hydroxyl value of all polyol 
components using the thing of 400-500 as said polyol component, including the denaturation polyether 
polyol of hydroxyl values 350-500 1 5 to 40% of the weight. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used as structural heat insulators, such as head lining, a floor, and 
a wall, and relates to the manufacture approach of rigid polyurethane foam without the need of using 
chlorofluocarbon as a foaming agent. 
[0002] 

[Description of the Prior Art] Rigid polyurethane foam makes the poly isocyanate component and a polyol 
component react under existence of a foaming agent, a foam stabilizer, a catalyst, etc., is manufactured, 
and holds the heat insulation property which was excellent by using chlorofluocarbon, such as truffe 
ROROMONO fluoro methane, especially as a foaming agent. However, the Montreal Protocol will go into 
effect in 1989, and the activity of the chlorofluorocarbon which will contain truffe ROROMONO fluoro 
methane by the end this century will be abolished. Therefore, although the method of using water for a 
foaming agent for a chlorofluocarbon cutback, and manufacturing rigid polyurethane foam is proposed, when 
water is used as a foaming agent, the actual condition is that thermal conductivity and dimensional stability 
get worse and good form is not obtained practically in recent years. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is to offer the rigid polyurethane foam which has 
the physical properties which were excellent even if it was made against the background of the technical 
problem of said conventional technique and used water for the foaming agent 
[0004] 

[Means for Solving the Problem] This invention uses water as a foaming agent for the poly isocyanate 
component and a polyol component, faces making it react under existence of a catalyst and manufacturing 
rigid polyurethane foam, and offers the manufacture approach of the rigid polyurethane foam characterized 
by the average hydroxyl value of all polyol components using the thing of 400-500 as said polyol 
component, including the denaturation polyether polyol of hydroxyl values 350-500 15 to 40% of the weight. 

[0005] The polyol component used for this invention has the description for the average hydroxyl value of 
all polyol components to use the thing of 400-500, including the denaturation polyether polyol of hydroxyl 
values 350-500 15 to 40% of the weight. Here, with denaturation polyether polyol. the graft of the polyvinyl 
filler is carried out to polyether polyol, and it is obtained with the gestalt of insoluble solution stability 
suspension thru/or a stability solution. Under the present circumstances, as polyether polyol used, the 
glycerol of three organic functions, trimethylol propane, triethanolamine. etc. are made into an initiator, and 
the polyol which comes to add one sort, such as ethyleneoxide, propylene oxide, and butylene oxide, or two 
sorts or more is mentioned, moreover, as a polyvinyl filler, vinyl system monomers, such as alkyi (meta) 
acrylate, such as acrylonitrile. styrene, and methyl (meta) acrylate, vinyl acetate, and a vinyl chloride, are 
independent — or it is used together and used. The content of this polyvinyl filler is 10 - 20 % of the 
weight preferably 20 or less % of the weight in denaturation polyether polyol. 

[0006] The hydroxyl values of the denaturation polyether polyol used for this invention are 350-500. A 
crack occurs in the form with which liquid dissociates and a hydroxyl value is obtained in a polyol 
component less than by 350. On the other hand, if a hydroxyl value exceeds 500, a polyvinyl filler will 
deposit and a stable polyol component will not be obtained. If the form with which the amount of this 
denaturation polyether polyol used is 20 - 35 % of the weight preferably 15 to 40% of the weight, and is 
obtained at less than 15 % of the weight in [ all ] a polyol component contracts in ordinary temperature 
and, on the other hand, exceeds 40 % of the weight, an adhesive property with a facing and thermal 
conductivity will get worse. 

[0007] Moreover, the aromatic polyester polyol which used as the base the polyether polyol which comes 



to add one sort, such as ethyleneoxide, propylene oxide, and butylene oxide, or two sorts or more, waste 
[ PET ], DMT process residue, phthalic anhydride, etc. as polyol used into [ all ] a polyol component by 
making a glycerol, a sorbitol, ethylenediamine. pentaerythritol, methyl glucoside, tolylenediamine, MANNIHHI, 
shoe closing, etc. into an initiator is mentioned. The average hydroxyl values of all the polyol components 
containing the above denaturation polyether polyols and general polyol are 400-500. If the form with which 
this average hydroxyl value is obtained less than by 400 contracts within one - two weeks in ordinary 
temperature and exceeds 500 on the other hand, scorching and a crack will occur in the form obtained. 
[0008] In addition, as a poly isocyanate component used for this invention, the aromatic series poly 
isocyanate generally used, alicycle group poly isocyanate, or aliphatic series poly isocyanate is employable. 
As an example of this poly isocyanate component, all the things used for manufacture of usual rigid 
polyurethane foam, such as tolylene 2, 4-diisocyanate, tolylene 2, 6-diisocyanate and such mixture, 
diphenylmethane-4,4'-diisocyanate, 3-methyl diphenylmethane-4,4'-diisocyanate and these constituents, 
and hexamethylene di-isocyanate, can use it Moreover, the amount of the poly isocyanate component 
used Is used at a rate of 100-120 by the equivalent ratio (NCO/OH Index) of an Isocyanate machine pair 
hydroxyl group. 

[0009] Although it has the description in this invention at the point which uses water as a foaming agent, 
this water reacts with the poly isocyanate component, and generates carbon dioxide gas, by this gas, the 
polyurethane of a generation process foams and form is formed. The amount of this water used is 5 - 8 
weight section preferably below 8 weight sections to the polyol component 100 weight section. If the 
amount of the water used exceeds 8 weight sections, it contracts in ordinary temperature and practical 
use cannot be presented with the form obtained. 

[0010] Moreover, as a catalyst used for a polyurethane reaction, metal catalysts, such as tertiary amine, 
such as dimethylethanolamine, triethylenediamine, tetramethyl propanediamine, a tetramethyl 
hexamethylenediamine, and dimethyl cyclohexylamine, SUTANASUOKUTETO, an octylic acid potassium, 
and dibutyltin dilaurate, etc. are mentioned, for example. These catalysts are usually used a 0.1-5 weight 
section grade to the polyol component 100 weight section. 

[001 1] On the occasion of manufacture of the rigid polyurethane foam of this invention, additives, such as 
a foam stabilizer, and a viscosity controlling agent, a flame retarder, can be blended. Among these, as a 
foam stabilizer, a silicone system foam stabilizer is desirable, for example, the Toray Industries Dow 
Corning make. SH-193, BY-1 0-540, the Nippon Unicar make, L-5420, L-5320, L-5340, SZ1605, the product 
made from Shin-etsu Silicone, F305, F341, etc. are mentioned. The 0.1-5 weight section extent activity of 
the foam stabilizer is usually carried out to the polyol component 100 weight section. 

[0012] Moreover, the additive used for this invention is added for the purpose of maintaining reaction ratio 
balance with lowering the viscosity of a polyol component, and the poly isocyanate component. As a 
hypoviscoslty additive with which are satisfied of these conditions, adhesiveness-reducing agents, such as 
surface active agents, such as flame retarders, such as chlorinated paraffin, tris chloro ethyl phosphate, 
and tris chloropropyl phosphate, and the nonyl phenol ether, and propylene carbonate, etc. are mentioned. 
In order not to reduce the physical properties of the form obtained, the 10-50 weight section extent 
activity of these additives is usually carried out to the polyol component 100 weight section. 
[0013] Although what kind of thing may be used as long as it is equipment which can mix said raw material 
to homogeneity as a concrete means to manufacture the rigid polyurethane foam of this invention from the 
above raw material, the rigid polyurethane foam of this invention can be easily obtained for a raw material 
continuation or by mixing discontinuously to homogeneity, for example using the small mixer for an 
experiment, a foaming machine, etc. 
[0014] 

[Example] Hereafter, an example is given and this invention is explained still more concretely. In addition, 
among an example, the section and especially % are weight criteria, unless it refuses. Moreover, a hydroxyl 
value and assessment of the physical properties of polyurethane foam are the values measured as follows 
among an example. 

hydroxyl value polyol 1g — mg of the potassium hydroxide equivalent to an inner OH radical — number 
compressive strength JIS A9514 — therefore — measurement thermal conductivity JIS A9514 — 
therefore — a unit of after adhesive panel production with measuring-plane material and 10mm width of 
face — putting in — a spring balance — measurement dimensional stability ASTM D2126 — being based - 
- example of measurement reference (preparation of a raw material) 
Preparation of various kinds of raw materials is as In a table 1. 
[0015] 
[A table 1] 
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[0016] By the combination formula shown in one to examples 1-5 and example of comparison 6 table 2» 
after blending a polyol component, an additive, a foam stabilizer, a catalyst, water, etc., added the poly 
isocyanate component and carried out stirring mixing so that it might be set to NCO/0H(index) =105. and 
it was made to foam in a 200x200x200mm box, and rigid polyurethane foam was obtained. After leaving this 
form for two days, it judged in predetermined magnitude and foam density, compressive strength, and 
dimensional stability were measured. Moreover, mixed liquor was made to foam to a 25mm thickness 
x300x300mm mould, the panel was produced, and the adhesive property with thermal conductivity and 
space material was evaluated. These results are collectively shown in a table 2. 
[0017] 
[A table 2] 
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[0018] 

[Effect of the Invention] Since the rigid poiyurethane foam obtained by the manufacture approach of this 
invention holds the conventional thermal conductivity and is moreover excellent in dimensional stability as 
a foaming agent, excluding chlorofluocarbon at all, it is useful as a new heat insulator after chlorofluocarbon 
abolition. 
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